Introduction
Growing outward foreign direct investment (OFDI) from some developing countries, especially in Asia, over the past decade represents another and perhaps more dynamic aspect of their growing economic integration with the world economy, in addition to their deepening trade linkages and FDI inflows. UNCTAD's World Investment Report 2004 noted that India stood out among Asian developing countries, not only because of the recent significant increase in the OFDI flows but also because of "its potential to be a large outward investor" with annual outflows averaging $1 billion during the period 2001 -2003 (UNCTAD 2004 . A growing number of Indian enterprises are beginning to see OFDI as an important aspect of their corporate strategies and are emerging as transnational corporations (TNCs) in their own right.
Although a few Indian enterprises were investing abroad in the mid-1960s (Lall, 1983 (Lall, , 1986 , OFDI activity has became significant only since the onset of economic reforms in 1991. OFDI underwent a considerable change in the 1990s in terms not only of magnitude, but also the geographical focus and sectoral composition of the flows (Kumar, 2004) . It has been argued that this change in the geographical and sectoral composition of OFDI has been in line with the change in their motives from essentially market-seeking to more asset-seeking ones to support exporting with a local presence (Kumar, 1996 (Kumar, , 1998 .
The theory of international operation of the firm -which evolved over the years with the contributions from Hymer (1976) , Caves (1971) and Dunning (1979) , among many others, posits that the ownership of some unique advantages having a revenue generating potential abroad combined with the presence of internalization and locational advantages leads to OFDI. Enterprises based in the industrialized countries have emerged as TNCs on the strength of ownership advantages derived from innovatory activity that is largely concentrated in these countries. Very little is known about the sources of the strength of enterprises based in developing countries, such as India, that enables overseas investment. It is of potential analytical and policy interest to examine the determinants of the OFDI activity of Indian enterprises. However, the lack of corporate statistics giving information on OFDI from India has prevented such analysis. This article quantitatively analyses the patterns and determinants of OFDI activity of Indian enterprises using an exclusive panel dataset covering 4,271 Indian enterprises in manufacturing for the period 1989/90 to 2000/01. The rest of the article is organized as follows. Section two briefly discusses government policy towards OFDI and broad trends and patterns of Indian OFDI. Section three develops a framework for analyzing the determinants of Indian OFDI. Section four presents the results of the quantitative analysis and draws some inferences. Section five concludes the article with a few remarks on policy implications.
Liberalization and patterns of OFDI by Indian enterprises
Alongside the liberalization of policy dealing with inward FDI, the policy governing OFDI has also been liberalized since 1991. The Guidelines for Indian Joint Ventures and Wholly Owned Subsidiaries Abroad, as amended in October 1992, May 1999 and July 2002, provided for automatic approval of OFDI proposals up to a certain limit that was expanded progressively from $2 million in 1992 to $100 million in July 2002. In January 2004, the limit was removed altogether and Indian enterprises are now permitted to invest abroad up to 100% of their net worth on an automatic basis.
The magnitudes of OFDI flows as well as their numbers have risen considerably over the past few years as shown in figure 1. In 2005/06, the latest year for which the data are available, India's OFDI flows crossed the $2 billion mark. A more detailed examination of the patterns of OFDI has been carried out with the help of the RIS database compiled from published and unpublished sources. 1 As is apparent from table 1, the pattern of OFDI activity has also undergone a considerable change in the post-liberalization period in terms of the geographical focus as well as the sectoral composition. In the pre-1991 period, as much as 86% of Indian OFDI was concentrated in other developing countries. However, in the 1990s, an overwhelming (nearly 60%) proportion of these investments was directed to developed countries. Source: RIS database. 205  121  143  271  1 212  982  1 799  1 497  1 634  2 062  290  228  275  395  714  908  1 034  1 214  1 281  1 265 1996/1997 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004 2004/2005 2005/2006 Millions of dollars
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Similarly, table 2 shows that Indian OFDI before 1990 was largely concentrated in manufacturing, which accounted for over 65% of the flows. Since 1991, however, nearly 60% of these flows have gone to services. Within these broad groups, OFDI is concentrated in industries like drugs and pharmaceuticals in the manufacturing sector, and IT, communication and software and media, broadcasting and publishing services in the services sector, viz. areas where Indian enterprises have a competitive advantage. (Lall, 1983 (Lall, , 1986 Kumar, 1996) . Since the 1990s, however, OFDI has been undertaken by Indian enterprises to improve their global competitiveness with a local presence in major markets, acquiring strategic assets and access to markets in emerging trading blocs in the context of the increased emphasis on outward orientation as part of the reforms (Kumar 1996 (Kumar , 1998 . Therefore, it is concentrated in countries that are key destinations for Indian exports (viz. EU and North America) and in sectors in which they are trying to develop their competitive advantages.
A number of Indian enterprises are establishing growing webs of overseas operations. They include pharmaceutical companies such as Ajanta Pharma (with 18 overseas investment approvals by 2001), Ranbaxy Laboratories (14 approvals) and Dr Reddy's Laboratories (9 approvals); IT software development enterprises such as NIIT Ltd. (15 approvals), Aptech (12 approvals), Infosys Technologies (10 approvals), Mastek (9 approvals); engineering companies like L&T, Voltas and Usha Beltron (11 approvals each); Asian Paints (13 approvals); and Essel Packaging (12 approvals), among others. Of late, Indian enterprises have also started using overseas acquisition as a mode of establishing a foreign presence. The motives of the acquisitions are often similar to those of greenfield entries (viz. building marketing networks in foreign markets), but they are sometimes strategic with a view to filling gaps in their capabilities or obtaining access to technologies, brands, natural resources and other assets. Hence, these are also generally concentrated in the areas of the competitive advantages of Indian companies. For instance, Ranbaxy acquired RPG Aventis in France, Dr Reddy's Labs acquired Beetapharm in Germany; Cadila acquired the generics business of Alpharma in France; Asian Paints acquired Berger International, thus obtaining a foothold in 22 countries across the world; Tata Steel set up an affiliate in South Africa and acquired NatSteel in Singapore; Tata Tea acquired Tetley of the United Kingdom, one of the world's biggest tea companies for $430 million, thus gaining the control of a full value chain in tea processing; and Titan Industries has set up a network of foreign affiliates in Europe and Asia to conduct its overseas business and build its brand internationally. Indian companies are also acquiring stakes abroad to strengthen their access to resources. These include ONGC Videsh Ltd.'s investments in/acquisitions of oil-related equity abroad; the Aditya Birla Group's acquisition of two copper mines in Australia; and, Reliance Group's acquisition of Flag International.
Determinants of OFDI: analytical framework and hypotheses
According to the ownership, location and internalization (OLI) theory, a prerequisite for a firm to become international is the ownership of unique advantages that outweigh the disadvantages of being "foreign" in overseas markets. Therefore, a key question in identifying the determinants of overseas investment is the nature of the ownership advantages or unique assets of Indian enterprises that allow their outward expansion. It has been argued that the main source of the advantage enjoyed by Indian enterprises was their ability to absorb, adapt and build upon the technologies imported from abroad rather than produce completely novel technologies. Indian enterprises have accumulated considerable learning and technological capabilities as well as managerial and technical expertise, during the first four decades of independence, when the Government pursued a strategy of import substitution industrialization (Lall, 1986; Kumar, 1996) . Sometimes, these included adaptation of imported designs to make them appropriate for local conditions and more cost-effective, given their experience of dealing with highly price conscious and demanding customers in India. A number of Indian pharmaceutical and chemical enterprises developed cost-effective processes of known chemical entities, helped by the absence of product patents in India. With this capability, they began to enter the generics market in the United States and other developed countries after the expiry of product patents. Therefore, the strengths of Indian enterprises are likely to be concentrated in relatively standardized and mature technologies in industries characterized by competition based on price. They are not likely to move abroad primarily on the strength of innovative proprietary technologies or globally recognized brand names, as with established developed country TNCs. In what follows, we develop a model for explaining the probability of an Indian enterprise investing abroad in the light of these observations.
To explain the OFDI decision of Indian manufacturing firms, we have formulated a simple qualitative response model where the dependent variable takes the value one if the enterprise has invested abroad and zero otherwise. Denoting X it as a vector of k (k=1...k) elements capturing ownership advantages and other factors explaining the ith firm's overseas investment decision in the tth time period. These factors are expected to provide the outward investing Indian enterprise some edge over local rivals in order to overcome the cost of "foreignness" in the host location. Thus, our empirical model is as follows:
where ß is the vector of logit coefficients and u it is a normally distributed error term. L i is the log of odds ratio, viz. the probability of an Indian enterprise undertaking OFDI. L i viz., logit is linear in X and in the parameters.
We now identify different factors in X it that are the sources of the ownership advantages for Indian enterprises investing abroad. We have specified X it to include three sets of factors: firm-specific intangibles, industry-specific characteristics and policies. The firm-specific intangibles, in turn, are assumed to be dependent upon a host of firm-specific characteristics such as age, technology, product differentiation, managerial skill, firm size, export orientation and ownership. The theoretical basis for including these variables in the model is provided in the following discussion.
Ownership advantages of enterprises
Here, we identify certain variables that can be measured objectively to capture the possible sources of the ownership advantages of Indian enterprises.
Accumulated learning and managerial skills
Accumulated production experience is a source of considerable learning and absorption of know-how. This learning is a source of incremental innovations on the shop floor that are not captured by indicators of more formal innovatory activity. Accumulated experience also helps an enterprise acquire managerial skills, knowledge of the market and reputation, among other advantages. These advantages can be valuable for overseas investments especially in relatively mature and standardized industries, if not in more skill-or knowledgeintensive ones. Hence, other things being equal, we expect accumulated learning (LEARNING) measured in terms of the years the enterprise has been in production to affect favourably its probability of undertaking OFDI.
Technological effort
Further technological effort at the enterprise level is often required for absorption and adaptation of knowledge imported from abroad before it can lend an advantage to the firm, except possibly in very mature and low technology industries. Technological effort is also likely to capture the ability of the enterprises to replicate processes and methods at a foreign location. It is also a source of the cost effective process development that Indian firms have been engaged in, in the chemicals and pharmaceuticals industries. Hence, technological effort (TECHEFFORT) of the enterprises, measured in terms of R&D intensity is posited to increase their probability of being outward investors.
Product differentiation
Developing country firms are not likely to be strong in terms of the ability to differentiate their products with brand/ trade names having good reputations worldwide. However, enterprises that are able to differentiate their product and build their brand names in domestic markets would be better placed to tap the opportunities abroad than others. This ability of branding (BRANDS) or differentiating the product, measured in terms of advertising intensity, may be valuable, at least in certain knowledge-intensive industries where quality enjoys a relatively high premium. Hence, it may favourably affect the probability of OFDI being undertaken by the enterprises.
Cost effectiveness of processes
As argued earlier, one of the unique advantages enjoyed by Indian enterprises could be their ability to bring about adaptations and incremental changes to production processes to make them more cost effective, in view of their experience of operating in a highly price competitive environment. Hence, we expect the ownership of cost effective processes or methods of production (COSTEFFECT) measured in terms of profitability to be positively associated with the probability of investing abroad.
Firm size
Larger firms are more likely to venture abroad than smaller firms, because they often have better access to market information and possess financial strength, allowing them to bear greater risks. A number of studies have found that firm size is an important determinant of overseas operations for developed as well as developing country enterprises (Caves, 1996) . Hence, firm size (SIZE) is posited to have a favourable effect on the probability of the enterprise crossing the border. The effect of size, however, is generally observed to be nonlinear in many firm level studies of R&D activity and export performance. To check the possible non-linearity of the effect, a quadratic term of SIZE will be used in the estimation.
Export-orientation
In the product cycle theory of Vernon (1966) , overseas investment is postulated to follow the initial exploration of overseas markets through exporting. It has been argued that the recent boom of overseas investment by developing country enterprises has been motivated by the need to support exporting with a local presence (i.e. developing marketing networks, providing after-sales services etc.) (Kumar, 1998) . Exporting activity enhances the international competitiveness of the enterprise and may also provide valuable information on emerging opportunities in other countries. Hence, the exportintensity (EXPORT) of Indian enterprises is posited to be positively linked to the probability of establishing overseas operations. One may argue that there could be a simultaneity bias in the export intensity and overseas operations as the network of overseas operations may also generate exports for the firm. Studies for developed countries find exports and OFDI to be related. 2 Indian enterprises, however, appear to be at a rather early stage of evolution on the international scene with overseas operations following exports. In any case, a verification of simultaneity bias in the present context is constrained by the limited availability of methodological tools.
Technological dependence
OFDI activity is posited to be based on firms' own "created" assets, which may be adapted from knowledge imported in the past. They are unlikely to have an edge over other enterprises in foreign markets on the basis of imported know-how and imported equipment. Therefore, the dependence of enterprises on imported technology (TECHIM) and capital goods (MACHIM) is likely to be negatively related to the probability of being outward investors.
Local ownership
The overseas expansion of operations from India is likely to be limited to domestic enterprises, as foreign owned enterprises in India come to India primarily to explore the Indian market. Any overseas expansion of foreign affiliates in India would be subject to corporate decisions at headquarters. Hence, a dummy identifying foreign owned firms (FOREIGN) is likely to be negatively related to overseas expansion.
Liberalization of outward investment policy
In the pre-1991 phase, government policy towards OFDI was rather restrictive and required overseas investments to be only through the capitalization of exported machinery and knowhow fees. Outflows of liquid investment were generally restricted. As noted above however, the policy has been progressively liberalized since 1991 along with the policy governing inward investment. Hence, a dummy identifying the 1991 liberalization (LIBERAL) is expected to have a positive effect on the probability of undertaking OFDI.
Industry effects
The incidence of overseas activity is expected to vary across industries because of industry-specific comparative advantages and the specialization of the country. In particular, Indian enterprises are likely to be active abroad in industries that require adaptations, large inputs of skilled manpower or managerial resources. The inter-industry differences in the intensity of outward orientation are controlled in the estimation with the help of a set of industry dummies (INDDUM n The logit model has been estimated using the maximum likelihood method with robust standard errors. The statistical package STATA provides the robust standard errors using the Huber-White sandwich estimators that can effectively deal with problems of not meeting some assumptions like normality, homoscedasticity, or some observations that exhibit large residuals, leverage or influence. Standardized logit coefficients, which are free of scale and hence are useful in assessing the relative strength of the independent variables in addition to marginal effects, are estimated. Table 3 presents estimation results for model [2] for the full sample. The overall fitted model in terms of Wald Chisquares is statistically highly significant. The explanatory power in the case of total manufacturing is about 16%. The performance of individual variables is discussed below.
Full-sample estimations
The variable, LEARNING, capturing accumulated learning by the firm comes up with a strong positive effect on the probability of Indian enterprises undertaking OFDI. Therefore, accumulated learning from production experience is an important source of ownership advantages for Indian enterprises. It is likely to give them an edge, especially in other developing countries and in relatively low technology and mature industries. Source: Estimations as explained in the text. Note: * Significant at 10%; ** Significant at 5%; *** Significant at 1%. Food & beverages products has been treated as the base industry.
The variable capturing the technological effort of enterprises, TECHEFFORT, turns out to have a significant positive effect on the probability of OFDI by Indian enterprises as expected. Enterprise level technological effort, as represented by in-house R&D activity, leads to adaptations and innovations in the products and processes that could often lend Indian enterprises an advantage abroad. Similarly, BRANDS, capturing the ability of Indian enterprises to differentiate their products, certainly increases the likelihood of undertaking OFDI.
As expected, SIZE and SIZE 2 have statistically significant positive and negative impacts respectively, suggesting a favourable but a non-linear effect of firm size on the probability of undertaking OFDI. Size increases the probability of undertaking OFDI up to a limit beyond which it turns negative.
As expected, EXPORTS, a variable capturing the export intensity of enterprises, has a positive effect on the probability of OFDI being undertaken. It appears that a part of Indian OFDI is undertaken by exporters to support their exporting activity with a local presence.
The two variables capturing technological dependence, viz. TECHIM and MACHIM, have expected negative signs and the latter also reaches statistical significance. Obviously, OFDI activity is not possible on the basis of borrowed knowledge and capital goods alone. An enterprise needs to develop a base of created assets to be able to move abroad. Similarly, FOREIGN, a variable capturing the foreign ownership of Indian enterprises, also comes up with a statistically significant negative effect indicating that foreign TNCs come to India for exploring the Indian market and not to go abroad from India. Outward investment activity is undertaken by Indian enterprises on the strength of their own created assets.
LIBERAL, the variable capturing the effect of the 1991 liberalization of the Government's policy towards investmentinward as well as outward -is robustly positive. Liberalization has removed the policy constraints on OFDI in addition to promoting the external orientation of enterprises.
The sectoral dummy variables are generally significant with a positive sign but, being intercept coefficients, they only indicate that compared to the food and beverages industries, these industries have a better probability of OFDI. A more direct analysis of inter-industry patterns of OFDI is carried out with sectoral estimations, which are reported later.
Technology intensity and determinants of OFDI: sub-sample estimations
The full sample estimations were followed up with separate estimations for four sub-samples of Indian manufacturing, grouped by the technology-intensity of the industry following the revised OECD technological classification (see annex), viz. high technology, medium-high technology, medium-low technology and low technology. We also estimate the determinants of the probability of OFDI being undertaken for each of the 13 broad industry groups that are summarized in annex table 1. These sub-sample estimations may provide additional insights into the relative importance of the ownership advantages across industries. The estimations summarized in table 4 and annex table 1 are broadly similar to the full sample estimation except for some variations across technology classes and industries in terms of the relative importance of individual variables. Hence, we confine ourselves to a discussion of the major differences from the general pattern.
LEARNING continues to have a positive and statistically significant effect on the probability of OFDI in all technology classes except for high technology industries where it has actually a significant negative effect. Apparently, because of rapidly changing technology, accumulated experience is not an advantage in high technology industries. Younger firms are perhaps more dynamic and flexible in responding to the challenges of fast changing technologies in these industries. At the industry level, 8 out of the 13 industries (viz. textiles and leather, rubber and plastics, cement and glass, metals, chemicals, electrical machinery, non-electrical machinery, and transport equipment) follow the general pattern of having a significant positive effect on OFDI. In the remaining industries (food and beverages, pharmaceuticals, electronics, wood and paper, and non-metallic mineral products), it has a negative effect. Source: Estimations as explained in the text.
Note:
Robust z-statistics in parentheses; * Significant at 10%; ** Significant at 5%; *** Significant at 1%. Relevant industry dummies have been included in the estimations but suppressed here.
Enterprise level technological effort (TECHEFFORT) has a statistically significant positive effect in the case of the medium-high technology and medium-low technology groups. However, it has a coefficient that is not significantly different from zero in statistical terms in the case of the low technology group. Apparently, in these industries, because of mature and standardized technology, the ownership advantage based on accumulated production experience is generally adequate. In the high technology group, TECHEFFORT just misses the statistical significance, suggesting that in these industries, local technological effort alone may not be adequate and firms would need other advantages to be able to operate abroad. In the estimations at the level of individual industries, TECHEFFORT has a significant positive effect in the case of food and beverages, non-metallic metal products, chemicals, non-electrical machinery and pharmaceuticals; and a positive and nearly significant effect in rubber and plastics, cement and glass, automotive, electrical machinery and electronics. Its effect is not significantly different from zero only in those industries that are highly mature like textiles, leather and metals. It is therefore clear that the enterprise level technological effort of the firms is an important source of their unique ownership advantages.
BRANDS also has a positive impact on OFDI in a significant positive manner only in the case of the medium-high technology group. In other groups, its coefficient is not significantly different from zero. Evidently, the ability of Indian enterprises to differentiate their products as a source of the advantage has been effective only in selected industries that are characterized by moderate technology intensity. Industry level estimations suggest that product differentiation or branding is a source of the advantages for Indian enterprises in food and beverages, textiles and clothing (nearly significant), cement and glass, chemicals, electrical machinery, non-electrical machinery, and pharmaceuticals. It is clear that enterprises that develop their brand identities and pay attention to their quality do better in international markets.
Finally, COSTEFFECT is relevant only in the case of the low technology group. At the industry level, the cost advantage has a strong positive effect in the case of textiles and leather, cement and glass, chemicals and electronics. Therefore, the experience of Indian enterprises in developing cost effective processes and products could be a source of the advantages in their overseas forays, at least in certain industries.
The technology dependence variables follow the general pattern of having either a negative or not significantly different from zero effect except in the pharmaceuticals industry, for which TECHIM has a significant positive effect. The Indian pharmaceuticals industry has a long tradition of building on knowledge imported from abroad and absorbing other spillovers with its own technological effort. Hence, it could be interpreted as indicating that a source of the unique ownership advantages of Indian enterprises in this industry is in the adaptation of imported know-how as reflected by the significant positive effect of both their own technological efforts as well as imported knowledge variables.
A striking finding is the consistent performance of SIZE, FOREIGN, EXPORT and LIBERAL across different technology classes and across most of the industries. Apparently, economic reforms and policy liberalization have had an important effect on the outward orientation of Indian enterprises. Exportorientation exposes Indian enterprises to the opportunities available in foreign markets and hence facilitates OFDI.
Concluding remarks
This article has analysed the trends, patterns and determinants of OFDI by Indian enterprises. OFDI from India has increased notably over the past decade following the reforms and liberalization of policies undertaken by the Government since 1991. OFDI has emerged as an important mechanism through which the Indian economy is integrated with the global economy, along with growing trade and inward FDI.
The sharp rise in OFDI since 1991 has been accompanied by a shift in the geographical and sectoral focus. Indian OFDI is now more evenly distributed across the world compared to the pre-1990 period when it was heavily concentrated in poorer developing countries. Indian companies have also diversified sectorally to focus on areas of the country's emerging comparative advantages such as in pharmaceuticals and IT software. Indian enterprises have also started to acquire companies abroad to obtain access to marketing networks, brands, natural resources, technology and other strategic assets.
This article developed a framework for explaining the probability of an Indian enterprise investing abroad. This analytical framework was applied to assess the probability of OFDI being undertaken by Indian enterprises with an exclusive panel dataset covering over 4,270 manufacturing companies for the 1989-2001 period. The empirical estimations suggest that in line with hypotheses, Indian enterprises draw their ownership advantages from their accumulated production experience, the cost effectiveness of their production processes and other adaptations to imported technologies made with their technological effort, and sometimes with their ability to differentiate the product. Firm size exerts a positive but a nonlinear effect. Enterprises that are already engaged in exporting are more likely to be outward investors. Outward orientation, however, is unlikely to arise if the enterprise is heavily dependent on foreign technology, machinery or under foreign ownership. Finally, the policy liberalization of the 1990s is shown to have pushed Indian enterprises abroad.
The sub-sample estimations highlighted some variations across industries in terms of the relative importance of explanatory variables. In the low technology industries, accumulated production experience and cost effectiveness are sufficient, and enterprise level technological effort does not appear to be crucial for OFDI. In high-technology industries, younger enterprises rather than those with longer production experience appear more dynamic, given their technological dynamism and flexibility in responding to the rapidly changing technological frontier in these industries.
The key lesson emerging from the above analysis is the importance of enterprises' own technological efforts and the focus on absorption and adaptation of knowledge that gives them the confidence to move beyond the confines of the domestic market. Enterprises also need to pay attention to building brand identities and position themselves as providers of qualitatively superior products or services. Firm size is certainly an advantage in international markets at least up to a level. Hence, a degree of consolidation of fragmented capacity in some industries may be useful. Finally, an enabling policy framework and macroeconomic environment, such as those that are developing with the progressive liberalization of policy, do seem to foster an increased external orientation of Indian enterprises.
Annex

Dataset and Measurements of Variables
The study uses the exclusive RIS database on Outward Investments of Indian Enterprises. The RIS database has been compiled mainly from the published data of the India Investment Centre (IIC), supplemented by unpublished data from the Ministry of Commerce and the Ministry of Finance, Government of India. The dataset contains information on Indian enterprises investing abroad, the sectors of investment, the amount and share of Indian ownership, year of approval of projects and the status of implementation of the projects. 
